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TITLE OF PROJECTs The Pathogenesis of Necrotizing Arteritis
Objsctivest The cbjective of thie project has bevn a clarification
of the etioclogy and pathogenssis of the lesions of chronic vuwl&

disease. The approach to this subject has been through & study of experi-
montal vascular lesions in animals.

SUMMARY OF RESULTS

a. Since start of projects

The investigations carried out under this contract have evolved
the basic concept that reasctions of the ar‘bory wall in any disease, in-
cluding even arteriosclercsis and rheumatic fever, are qualitatively alike.
Such modifications as occur are quantitative, sre dependent upon the intensity
and duration of the injurious stimulus, and are secondarily imposed upon
a local inflammatory response. The basic "inflammatory® reaction of
arteries may vary quantitatively in form from inflammation in ite broadest
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sense -~ increased local permeability - 1. the more conventional tissue
manifestations of cellular exudate and repair.

At the beginning of the project it was reasoned that if a standard
acute arterial lesion ¢-uld be produced in an experimental animel with'
regularity, opportunity would bs afforded to test the wvalidity of the
concept stated above and at the same time to examine etiologic and patho-
gon‘tic factors in the establishment of the lesions. Selective necrotiring
arteritis of the cororary arterie: wes produced in dcgs by the intravenous
injection of allylamine. Theee lesions have surved as tect objects for
further experimentation baczuse they occur in hours to days, develop in
90 per cent of the test animsls, and morphologically reproduce basic acute
arterial charges seen in such disceses in man as rheumatic fever, malignant
hypertension, and periurteritis nodeosa. Similar lesions of the coronary,
gastrointestinal, and renal cortical arteriss of dogs have been produced
for study and for further experimentation by pertinent changes in hemodynamic
factors. Thus short eplsodes of severe lypertension following epinephrins
or renin injection lead in dogs to necrosis of coronary and gastrointestinal
arteries. Acuts alterations in blood volwme, effected by transfusions,
are followed by the sume patterns of arterial lesions. Combination of
increased blood volume and hypertensive episodes increase the extent of
visceral arterial damage to include renal cortical arteriolar necrcsis.
These experiments have provided direct experimental evidence of the role of
high blood pressure and of altered blood volume in the pathogenesis of

arterial damage and describe relatively simple techniques for the further
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investigation of such factors 1n the mechanisma of vascular disease.

With experimental methods available for the rapid production of
aoute inflammatory changes of the corcnary arteries of dogs, the major
effort of the project has been to attempt the modification of these lesions
towards those of arteriosclerosis in man in order to study the etiology
and pathogenesis of this disease. The hypothesis followed in the expari-
rents has been that the characteristic lesions of arteriocsclerceis is a
Mc non-specific inflaxmatory response of arteries modified by deposit
of 14pid-rich particles from the ambient blood. Thiﬁ idea hal.'bun
explored in several series of experiments. It was first shown that Ipdia
Ink particles injected intravenously localize and are phegocytised selec-
tively at aresz of injury (allylamine) in the coronary artaries of dogs.
Particles of methyl cellulose, soluble in plasma and of molecular weights
ranging from 75,000 to 400,000, localise similarly and result in intimal
foam=cellular transformations of the b:.sic acute inflammatory process.

Fcllowing these experiments, modification of the basic arterial
responss was attempted Mgh alteration of the lipid content of tbe
blood of animals with experimentally injured coronary arteries. It was
found that fatty, foam-cellular transformation of the basic exparimsntal
arterial lesions cculd be achieved by elevating sarum lipids through the
intravenous use of detergents (Triton A-20). A more satisfactory and much
simpler method for produung fatty, foam-cellular lesions of the opronary
arteries has been the intravenous injecticn of egg-yolk exulsions imto
allylamine-treated dogs. The arterial changes resulting from this progsdure
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reproduce many of those found in early arvteriosclerosis in man and hsve
allowed study of the deposit of lipid in the vessel wall and its subsequent
transport and fate. It should be emphasired that foam=-cellular lesions

of the aor.ta and coronary arteries are regularly obtainable in dogs

within 10 days of the beginning of the experiment, so that many pertinent
variations of either local or systemic factors can be carried out. Ths
extension of this work to a study of the effects of humsn blood has occupied

the project during the present report period and is considered immediately
below. .

b. Turing Current Report Period (January 1, 1953 - December 3i, 1953):
At the commencement of the pnast year, the pro ject possessed the
information that particulate egg-yolk fat or egg~yolk lipoprotein fractions
injected intravenously into allylamine-ireated dogs rapidly transformed
the basic inflamma.ory lssion in the coronary arteries into a fatty.
foam-cellular gramuloma of the arterial intima. At the same tims all plesma
1ipid fractions of the recipient animsls were markedly elevated.
It was thought importany to extend thesse cbservations to a study
of the effects of intravenously injected human plasms on the basic
allylsmine-produced lesions of the coronsry arteries. Human plasmeas from
outdated bloods in the hospital blood-banks werse collected in tuc categories:
lactescent (chylomicron rich), and clear {chylosioron poor). The
lipids of these plasmas were determined, and they were infused intravenously
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into a series of dogs that had been given allylamine to produce standard
injury of their coronary arteries. It was found that dogs will tolerats
daily infusions of large quantities of citrated human plasma. Amounts
given ranged from 30 - 100 cc/K per day. It was noticed that the dogs!
own plasma, which rormally is practicelly colorlnss, became xanthrechromic
like human plasma and remained so during the course of injoctions.
Blood lipid fractions rose and cholestercl was maintained in ths 200-350 mgm.
per cent range. The aninals were sacrificed serially after a course of
iroe oo to tan injections and their cardiowsscular systems examined
mioroscopicelly. Large quantitises of stainable lipid was found deposited
in the arterial walls selectively at the sites of allylamine injury. In
the dogs given lactascent plasma the amount was greater than in t&\wn
animals receiving relatively clear plasma, and in the most favorable
instances focam—celiluiar AFlETial iBSLVIS Usveivpoue in AniSSls seesivine
clear plasmas, although less lipid was deposited in the artery walls,
the amount was large as compared to allylamins controls,

These experiments have demonstrated that lipid from human plasma
is deposited at dites of arterial injury at lsvels of blocd 1ipid
oconcentration in the upper range of normal for rans. They have raleed
the question of the relative importance of chyiomicrons and of soluble

lipoprotein complsxss in the genesis ol ths ovssrved foan-celluiar lesions.
A series of experiments have been cariied cut in an effort to clarify this
point. The question is important becaunse chylomicrons make up much of the
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blood fat in alimentary lipemia whersas soluble lipoproteins maintain
basic lavels of plasma lipids. A simple method for the upmtipn of a
mixed globulin fraction of human blood plasma containing 8093 per cent
of the contained lipid as lipoprotein, has been devised. This method
allows preparation of concentrated solutions of the separated lipoproteins.
These solutions are suitable for injection in small volume and can be
treated oonveniently in the high speed contriﬁxge for the removal of
chylomicrons. A detailed description of the method must swalt necessary
study of the conditions of precipitation, of the lipoprotein otaplexes
involved, and of characteristics of the resultant protein solutions.
Neverthsless it has been possible to date to inject a small ssries of
allylamine-treated dogs (6) with concentrated lipo-protein loluﬁ;:n-,
with 1ittle contaminaticn by chylomicrons. The plasmas of these animals
have been maintained practically particle-free with normal or increased
1ipid levels. Largs deposits of stainable lipid have regularly cecurred
selectively et the sites of coronary artery injury and foesrcellular
trensformation of the basic response takes pilacs. The lesions reproduce
many of the morphologic features or sarly arterioscleroceis in man and sre
well deweloped within ten days.

These experimants would sugpest that scluble lipoproitsins of human
plasma in comgentrations obtaining in plasma in health ave assc '=d with
the deposit of lipid at eites of arterial injury. Thay open z— Z:arimental

spproach for the further study of the relation of local and systemic factors
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in the establizhment of the lesions of chronic vascular disease. ap~

proachable through the same means is a study of factors which might prevent
the dovelopment of “nese changes.

FLANS FOR FUTUREs

Ireediate:

| During the last six months of this project, intensive study of

the respective effects of chylomicrons (alimentary liremia) snd of soluble
1ipoproteins of human blood on ths basic inflasmatory response of the
coronary artery will be contimued by the methods described.

long Ranges

None under the auspices of the Ravy. This contract 1s bedng
terminated by Office of Navel Research as of June 30, 19%k.
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REPORTS AND PUBLICATIONS

1.

2.

3.

k.

(During current report period)

L. L. Waters, "Locsliration of Iipids in Injured Coronary Arteries
of Dogs follow!ng Injection of Egg-Yolk Frastions or of Hyperlipemic
Human Plasma.” Circulation 1953, 8, u37.

Te 0. Gentsch, L. L. Waters, W. W. L« Glem, "The Influence of Acute
Rypervolemia on the Freeze-Dry Homologous Aortic Graft.® Surgery
195L, 35, 30.

Le Le Waters, "Reaction of the .Artery wWall to Injury by Chemicals

or Infection." Paper invited by National Research Council for its
Symposiwm on Atherosclerosis, March 1954.

L. L. Waters, "Reaction of the Artery Wall te Injury by Hypertension

and Hypervolemda.® Paper invited by Nationsl Reseerch Council for
its Symposium on Atherosclercsis, March 195k.

YR e S b i R
A LT B SR e S0 S e U Sy g £ TR




	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011

